The ring polymer molecular dynamics (RPMD) theory of chemical reaction rates has clear connections with both the classical limit theory and the beautiful exact quantum mechanical theory developed by Miller and co--workers in the 1970s and 1980s [1,2]. Like both of these theories, RPMD gives a rate coefficient that is rigorously independent of the choice of the transition state dividing surface. This is especially important for applications to condensed phase reactions, for which the optimum dividing surface can be very difficult to determine. Like the classical limit theory, RPMD is routinely applicable to complex chemical reactions in their full dimensionality, and like the exact quantum theory, it includes both (anharmonic) zero point energy in the modes orthogonal to the reaction coordinate and tunneling through the reaction barrier. Given all of this, I cannot resist devoting this talk in honour of Bill's 70 th birthday to RPMD rate theory, even though many in the audience will have heard much of what I shall have to say before.
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